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Introduction
Phased retirement is an often mentioned slogan in policy debates. This retirement option would allow workers to stay with their current employer, but with reduced hours and effort. From a sociopsychological point of view, phased retirement is meant to ease the often sudden change of life pace, allowing a more gradual reduction of responsibilities as well as stress; thus reducing pension shocks and allowing a more fulfilling end of a lifetime of work. On the other hand, phased retirement can help to preserve valuable firm-specific human capital in the workplace: While elderly workers might have trouble to compete with younger colleagues in terms of speed and physical fitness as well as in terms of the length of attention span or the ability to concentrate for longer periods (Skirbekk, 2004) , in other tasks like verbal or organizational skills elder workers are often better. These are in particular firmspecific skills which are very valuable to the firm. Phased retirement might be a good option to preserve these skills for the firm. In spite of these alleged advantages, phased retirement is rare in most countries (Hutchens and Grace-Martin, 2006 ).
Austria introduced a special subsidy program for phased retirement schemes in the year 2000. While the aforementioned arguments played a role in the discussion of the law, labour market policy was important as well. Austria traditionally has had a relatively high unemployment rate of elderly workers together with generally low participation and employment rates of the concerned age group: Given that labour demand is inflexible and does not provide enough part-time jobs for elderly workers who want such phased retirement, introducing subsidies might increase labour force attachment of elderly workers. On the other hand, allowing phased retirement might reduce labour force attachment because it can lead to a form of early retirement.
In this paper we evaluate the Austrian Old-Age Part-Time Scheme (OAPT) using a matching approach looking at employment and unemployment probabilities as well as the number of hours worked. The remainder of the paper is organized as follows. Section 2 provides an overview of the OAPT scheme.
Section 3 presents theoretical consideration and international evidence. Section 4 describes the evaluation methodology. Section 5 discusses the results and Section 6 concludes.
The Old-Age Part-Time Scheme in Austria
The Austrian Old-Age Part-Time Scheme 2 provides benefits paid to employers in connection with working time reductions of older employees. The scheme is based on a bilateral agreement between the employer and the employee on a working time reduction of between 40% and 60% of working hours prior to the working time reduction. Eligible workers must have had a full-time job before the subsidised scheme with working hours at least at 80% of a regular full-time employment.
The entry conditions implied a compensatory wage (Lohnausgleich) up to a total gross salary of 75% of the compensation before the reduction of working time. Furthermore, social security contributions had to be paid at the same amount as before the working time reduction 3 . The minimum access age was set to 50 years of age for female employees and to 55 for men, respectively. Eligibility required, moreover on the part of the worker previous regular employment periods of at least 780 weeks within the last 25 years. While a first version of the scheme required on the part of the employer the hiring of an additional employee (Ersatzarbeitskraft), this requirement was abolished later on -in the period we are observing. The subsidy period was fixed at a maximum of 6 ½ years.
Moreover, the second regime of the OAPT scheme provided for a relatively flexible allocation of working time. OAPT employment could be split into a period of full-time employment followed by a non-working period at the end, as long as the agreed reduction of working hours was reached on average over the total period -which can be considered as a form of early retirement. The OECD in particular noted this issue:
" To summarize: the advantage of OAPT for employers is that the firm can reduce the amount of working hours of elderly workers with an equivalent reduction in monthly wage costs; on the other hand, workers can adapt actual working hours closer to optimal hours while most of the reduction in working time is compensated for by the government. ). An empirical assessment of this important programme is therefore long overdue.
3 In Austria social security contributions are calculated as a fixed percentage from the gross salary. This gross salary serves as a calculation basis (Beitragsgrundlage) for contributions which are split into an employer's and a employee's part (Dienstgeberund Dienstnehmeranteil) . Within the old-age part-time scheme social security contributions by the employer still have to be paid in full. The employee's payments are calculated with respect to the new gross salary (including the compensatory wage). The remaining difference to the prior contribution payments has to be paid by the employer. 4 Schnalzenberger and Winter-Ebmer (2008) study another feature of Austrian legislation which was meant to protect employment of elderly workers: a layoff tax of elderly workers. . The largest part of OAPT participation is from firms with declining employment (42 %). Only every fourth OAPT participant works in a growing firm.
Theoretical approach and international evidence
The original policy argumentation behind the OAPT scheme was to raise employment incentives for older workers and to defer retirement decisions. The research question underlying the following discussion is, whether and to what extent the Austrian OAPT scheme has a positive or negative effect on older workers' labour supply. In other words, in which way does the part-time scheme determine retirement decisions and the remaining number of hours worked.
In a simple labour supply model decisions are determined by workers' preferences. Under the assumption that employers are indifferent about the number of hours worked by an individual worker, workers are free to choose the number of working hours at a given wage according to their 5 All earnings had been deflated to a year 2000 basis. 6 Based on the average number of employees in the first half of the observation period (2000) (2001) (2002) (2003) compared to the second half (2004) (2005) (2006) (2007) . By definition 'stagnating firms' show an employment variation between +/-10%. 'Increasing/decreasing firms' grew/declined at a higher rate.
preferences between consumption and leisure. In practice employers might have preferences regarding the number of hours worked by each employee. Due to fixed employment costs or coordination costs employers might limit their labour demand to a specific minimum number of working hours (see Gielen 2007, Charles and DeCicca 2006) . Such minimum hours constraints might be due to some sort of team work in the firm: efficiency will require that all team members are present most of the time; reduced hours of one worker will have negative consequences for the productivity of the others. Supervisory costs could be another reason why reduced hours of some workers are costly to the firm. Finally, issues of work organization, assembly lines or workplace equipment might make it costly to allow part-time work. are possible: depending on the preferences for leisure, which might be relatively high for workers above age 50, some workers might choose 0 hours and opt for some form of "early retirement" which might be either unemployment or other forms of inactivity, including retirement due to health reasons, etc.
Survey results indicate that especially older workers would prefer to reduce working time (Prager and Schleiter 2006, EEIG 2004) . Charles and De Cicca (2006, 252) argue that in the absence of possibilities to reduce working time workers might leave the labour market completely and opt for early retirement. Based on survey data they show that workers, who faced stricter hours constraints at an earlier point of time, were much more likely to be retired at a later point than their unconstrained peers.
Thus hours constraints can increase older workers' incentives for early retirement and thus have a negative effect on older workers' labour supply. If this is the case an OAPT scheme can be used as an instrument to reduce hours constraints and, in turn, to boost older workers' labour supply. The OAPT scheme can have a positive effect on older workers' labour supply if they are able to bargain a working time reduction according to their preferences instead of having to leave the labour market completely due to the absence of such a possibility.
The approach presented above requires an existing alternative option for early retirement. If this is not available, i.e. leaving the labour market into early retirement is not possible, it is not clear how an introduction of an OAPT scheme could increase labour supply of older workers. The availability of early retirement options, alongside other dimensions such as health status, depends on the age of the workers. One has to keep in mind that the eligibility age to the OAPT scheme in Austria was age 50 for women and age 55 for men. According to EUROSTAT data the average exit age from the Austrian labour force in 2002 was 59.2 years for women and 59.4 years for men. Within the scope of the 2000 pension reform the access age for early retirement was raised to 56 ½ years for women and 61 ½ years for men. Against the background of relatively low eligibility ages for OAPT on the one hand, and stricter age eligibility for early retirement on the other hand, the OAPT scheme can be considered more as a bridge into (early) retirement. It has to be seen how an increase in hours-flexibility can mitigate this strong incentive for a reduced labour supply.
There is not much research on labour supply effects of age-specific subsidies. Gielen (2007) analyses the labour market transitions of hours-constrained workers in the UK labour market, i.e. for workers who would prefer to work fewer hours. Based on a competing risk approach she models employment durations of workers over 50 years old. Under the assumption that leaving the labour market is only one possible alternative for hours-constrained workers she differentiates between five destination states: retirement, inactivity (for example unemployment), hours reduction with the current employer and changing employers with or without reducing working hours. Gielen (2007) On the other hand, men working more than the preferred hours tend to be able to adjust working hours with their current employer. In contrast to women over-employment has no effect on male retirement behaviour. It seems that men either have a larger bargaining power against their employers or their imbalance in terms of working hours is not so big.
Regarding the 'activation' effect of hours-flexibility, Gielen (2007) differentiates between active working years and total labour supply in hours. As mentioned above, increasing hours-flexibility can prolong labour force participation of over-employed female workers. On the other hand, total labour supply in terms of hours may decrease if there is an opportunity to reduce working hours. Assuming that hours constraints induce older workers to opt for working full-time or not at all, an over-employed worker might leave the labour market completely or stay (over- With regard to the labour market effects of the German Old-Age Part-Time Scheme Eichhorst (2006) comes to a rather critical assessment. Similar to the Austrian scheme the German OAPT offers the possibility to allocate 'part-time' work into a full-time period in the first half of OAPT and a leisure period in the second half. According to Eichhorst (2006, p. 11) this 'blocking-modell' provides an incentive against a more gradual transition from employment into retirement. In practice the blockingoption encourages older workers to leave the labour market earlier at the beginning of the 'leisureperiod'. As in Austria, the German OAPT-scheme requires the hiring of an additional employee.
Regarding the intended positive labour demand effect of this requirement, Wagner (2009) points to the risk of dead-weight effects, when extra recruitment would have occurred even without participation in the OAPT Scheme. In 2002 a Part-Time-Scheme for older workers was introduced in Belgium (see Devisscher and Sanders 2007, Devisscher, 2004) . The so-called career-break allowed employees to reduce the number of working hours for a maximum of five years without losing their social security rights e.g. pension benefits of a fulltime work regime. Devisscher and Sanders (2007, 8-9) state "its use has until quite recently been limited to a rather privileged group of persons", referring to the specific participation structure in the career-break scheme -a large share of participants belonging to two-earner households, the scheme being used relatively more in the services sector than in industries and employees of larger companies making more use of career breaks than employees in smaller enterprises. These authors refer to an evaluation of the career break scheme carried out by 
Evaluation approach
We base our analysis on the prototypical treatment model of the microeconometric evaluation literature, the binary potential outcome model (Rubin causal model). For individual
denote the potential response of individual i being exposed to the treatment and ) 0 ( We investigate the average treatment effect on the treated (ATT), which focuses explicitly on the effects for those the treatment is intended. It is given by
The first part of the expression can be identified for the treatment group subsample; the second part is counterfactual and not identifiable without invoking further assumptions. The unconfoundedness assumption (i) and the overlap assumption (ii) ensure that the matching estimator identifies and consistently estimates the ATT: 7 For all x in the support of X , (i) D is independent of ( )
unconfoundedness assumption is often controversial, as it assumes that there are no (unobserved) characteristics of the individuals associated both with the potential outcomes and the treatments, besides the observed covariates X .
In this paper we apply the Abadie-Imbens (nearest neighbour) matching estimator with bias-correction (Abadie and Imbens 2002, 2007) . The simple matching estimator for the ATT estimates the unobserved outcome by averaging the observed outcomes for the observations l of the opposite treatment group that are chosen as matches for i 8 . In contrast to propensity score matching, the matching is performed on the covariates X 9 . , ) 0 ( 1
This simple matching estimator will be biased in finite samples due to the differences between the covariates of the matched observations and their matches. Abadie and Imbens (2002, 2007) suggest regression methods to reduce the bias. The bias-corrected matching estimator uses an adjustment, which is based on the estimate of the regression function
regression function is approximated by a linear function and estimated by using least squares on the matched observations. Given the estimated regression functions, the missing potential outcome is now predicted as
We use the following formula for estimating the variance of the ATT: 
Empirical results
We estimate the effect of OAPT on employment, full-time equivalent employment, and unemployment for a four year evaluation period starting with the entrance in OAPT. The results for three and five year 7 See Abadie und Imbens (2002 , 2007 for further technical assumptions. 
the number of times i is used as a match for all observation l of the opposite treatment group, each time weighted by the total number of matches for observation l (see Abadie et al. 2004) . 9 We use the Stata procedure nnmatch (Abadie et al. 2004) As expected we find considerable differences in the characteristics between participants and nonparticipants, therefore we apply the matching procedure suggested by Abadie and Imbens (2002, 2007) .
Matching is valid only if the assumption of conditional unconfoundedness is fulfilled, which means that the selection bias is only due to observed variables. This assumption is also known as selection on observables or conditional independence. We need to condition on all variables jointly influencing the participation decision and the outcome variables for fulfilling the assumption. Our data set contains a rich set of variables. We have information on socio-demographic variables (gender, sickness days, etc.), labour market history, and firm specific data (industry, employment dynamics, etc.). We use the following matching variables: employment days per year (1 to 3 years before entrance in the OAPT), unemployment, sickness absence (3 years before entrance), tenure, white-collar or blue-collar worker status, income, region, employment dynamics of the firm, industry, and firm size. For age cohorts we used an exact matching. Additionally, the information for the comparison as well as the treatment group is from the same data set and is measured at the same point of time. Given this rich dataset, we can argue that the assumption of unconfoundedness is justified in our case.
In Tables 2 and 3 we show evidence on the balancing properties of our matching estimator. Whereas in Table 2 absolute means and standard deviations of our control variables are shown, Table 3 presents normalized differences between treated and controls, on the one hand, and between treated and matched controls, on the other hand. The quality of the matches appears very high as the average difference within the matched pairs is very small compared to the average difference between treated and control group before matching. 11 11 The normalised difference exceeds 0.05 only for the female variables income (0.148) and sickness leave (0.056). Imbens and Wooldridge (2009) cite that linear regression methods tend to be sensitive to the specification if the normalized difference exceeds one quarter. Note that we use a bias-corrected matching estimator. Table 4 shows the estimated labour market impact of OAPT. Two output measures for the employment effect are used. First, we consider the impact on days in employment; then the impact on total hours worked is analysed. We assume that all workers profiting from the OAPT scheme have reduced their working time by 50 percent. Finally we look at the impact on unemployment. Note that workers on a part-time scheme are counted as employed in national statistics during the full time of their contractregardless of any timing or blocking of the work load. Our estimates suggest that employment is slightly increased by the OAPT. Over a four year period participants work longer (15 days for males, and 23 days for females). This corresponds to an increase of the employment probability of 1 and 1.6 percentage points, respectively. However, the treatment effect is significantly positive only in the first two years after entrance in OAPT (see Figure 2) . For the fourth and fifth year we find even negative effects which results in a cumulative negative effect of OAPT on official employment figures once the full five year period is taken into account. Note that this employment measure does not take into account that OAPT participants work only part-time. Our second employment measure indicates that OAPT significantly reduces total hours worked. Over a four year period employment in full-time equivalents is reduced by 29 percentage points (males), and 25 percentage points (females), respectively.
Finally, for unemployment our matching results indicate that unemployment is reduced by the OAPT scheme: Measured unemployment is reduced over a three-to-five year period by one to one and a half month.
We can use our matching results to make a back-of-the-envelope calculation to estimate the aggregate effects of OAPT for the age group 50-65 years. We can make us of the share of workers in this age category participating in the OAPT to calculate aggregate employment effects. As the OAPT is primarily reducing working time of the participating individuals, abolishing the scheme would imply that employment in full-time equivalents increases by 1.5 percentage points. On the other hand, the measured unemployment rate would increase by 0.2 percentage points. Given the relatively high public expenditures, OAPT is certainly an inefficient measure to support employment of the elderly.
Conclusions
Austria introduced a heavily subsidized old-age part-time scheme in 2000 which became very popular soon. In 2004 almost 40.000 workers participated and expenditures for the scheme amounted to 0.25 % of GDP. One aim of the scheme was to increase attachment of older workers to the labour market by providing a more worker-friendly phasing-out of working life. However, our results indicate that most workers substituted part-time work for full-time work. The labour supply of older workers, measured by the total numbers of hours worked, decreased significantly.
Our findings are in line with the experiences of other countries concerning part-time and partial pension schemes. These schemes don't seem to be successful in prolonging working life but rather to act as alternative pathways in early retirement. Given the enormous costs, further reforms in the design of the scheme are necessary. First of all, the entrance age into the scheme should be oriented towards statutory retirement age in order to arrange phasing out of working life around (!) usual retirement age and, thus, actually increasing final retirement age. Second the blocking option should be banned. This would reduce the attractiveness of the scheme but also the deadweight loss. 
